Immunosuppression following intra-articular injections of steroid into the hip may interfere with asepsis in a subsequent total hip arthroplasty (THA). We have undertaken a retrospective, matched, cohort study of infective complications after THA, in 40 patients who had received such an injection and 40 who had not.
Immunosuppression following intra-articular injections of steroid into the hip may interfere with asepsis in a subsequent total hip arthroplasty (THA). We have undertaken a retrospective, matched, cohort study of infective complications after THA, in 40 patients who had received such an injection and 40 who had not.
In the injection group there were five revisions, four of which were for deep infection. There were none in the matched group. The overall rate of revision in our database of 979 primary THAs was 1.02%. Six additional patients who had received injections underwent investigation for infection because of persistent problems in the hip as compared with one in the control group.
Intra-articular injection of steroid for the treatment of pain in adult osteoarthritis of the hip has been a recommended method of treatment for the past five decades. However, its efficacy is uncertain 1-2 since it has repeatedly been shown to provide only modest improvement [3] [4] [5] or negligible benefit. [6] [7] [8] [9] [10] Non-invasive medical management of arthritis and the success of total hip arthroplasty (THA) [11] [12] [13] [14] has made its role less certain. The immunosuppressive nature of invasive steroid therapy may possibly influence the susceptibility to infection of any subsequent surgical procedure. Factors which could inhibit the ability of the hip to withstand an infectious inoculum at surgery should be minimised, especially in view of the reports of very high rates (63%) of contamination in typical surgical fields during THA, although these bacteria rarely lead to frank infection. 15 Infection could also be introduced at the time of an injection.
To our knowledge there has not been a study of the outcomes of THA in patients who had previously undergone intraarticular injection. We carried out an audit at a tertiary-care hospital to determine the influence of such a procedure on the rate of infection of subsequent operation carried out on the hip for osteoarthritis.
Patients and Methods
We undertook a retrospective, matched cohort study on two groups of patients, one of which had received intra-articular steroid while the second had not. By inspection of the records of the fluoroscopy suite, we obtained the details of all patients who had received such an injection between 1995 and 1998. There were 134 injections in 106 patients, including 76 in 66 patients who had not received a THA. These latter patients were not included in our study. The remaining 40 patients (25 men, 15 women) were matched with a comparable cohort from our THA database and both groups analysed. One further patient, who had received a THA after injection, was excluded because of prostatic malignancy which might have affected his hip. Other exclusion criteria included a previous ipsilateral fracture of the hip or earlier surgery on the affected side. A diagnosis of inflammatory arthritis was present in only one patient of the 40 in each group. These patients were not excluded and neither developed an infection. No patient was included who was immunocompromised, previously or presently infected, affected with cancer in the hip or suspected tumours around the hip or who had been given an initial diagnosis of avascular necrosis. The remaining 39 patients in the matched cohorts had an initial diagnosis of osteoarthritis.
The patients who had not received an injection were matched from our database in descending order of priority, by gender, cemented or cementless THA, age, body mass index (BMI), American Society of Anaesthesia (ASA) pre-operative score, the year of THA, and the surgeon. If exclusion criteria were encountered while gathering non-injected patients from the database, then the next closest match was used. The database included patients who had undergone a THA by one of seven orthopaedic surgeons who subspecialised in arthroplasty.
The injections had been given for pain in nine patients, to distinguish from symptoms between the hip as opposed to the knee in two, to confirm that symptoms arose from the hip as opposed to the spine in 13, to delay THA for medical reasons in two or because osteoarthritis was mild in one. The remaining 13 patients received injections in order to alleviate their symptoms while they were awaiting arthroplasty.
Problems with the spine were common in both groups and were present in approximately half of the patients studied. Functional hip scores 16, 17 were also obtained for use in a future report.
The groups for comparison were formed retrospectively. By the end of the review the length of follow-up (mean ± SEM ) after the primary THA for the entire database was 29.8 ± 0.4 months (7.4 to 53.0, median 29.8). For those with a previous injection the follow-up was 33.2 ± 2.1 months (9.9 to 86.2, median 32.8) and for those without 30.2 ± 1.6 months (11.8 to 53.0, median 27.4).
In order to ensure consistency, all data were gathered, and analysed by the first author (SK). This included a review of all available hospital records of blood chemistry, microbiology, bone scans, consultations, operative and clinic notes, and radiographs. A record was made of wound drainage or cultures, revision surgery, and any investigations for infection including bone scans, hip aspirations, the level of C-reactive protein and the ESR. The hospital records were available for all 80 patients.
All intra-articular injections had been performed in a fluoroscopy suite by radiologists wearing a mask and sterile gown, after sterile preparation of the patient's skin with povidone-iodine solution. Radiopaque contrast medium was injected through a 22-gauge spinal needle in order to confirm intra-articular placement, followed by injection of 80 mg of methylprednisolone (Depo-Medrol; Pharmacia Upjohn), which was usually mixed with 1 ml to 5 ml of bupivacaine.
Graphs were drawn using the SPSS version 10.0 and Microsoft Excel 2000 and statistical analysis was conducted by SPSS software (SPSS Inc, Chicago, Illinois). Specific analytical tests included descriptive statistics, unpaired t -tests, Fisher's exact test when appropriate for categorical data with cell values less than or equal to five, KaplanMeier survival analysis, and comparison of survival plots by Mantel-Cox type log-rank testing. Power analysis was performed by univariate modelling unless otherwise specified. Confidence intervals (CI) for survivorship to revision were calculated from the SEM at the final Kaplan-Meier plateau of each plot and multiplied by the appropriate z-score for a 95% CI. A p value of less than 0.05 was considered to be significant.
Results
Baseline details. The baseline parameters of gender and the use of cemented implants (19) and non-cemented (21) were identical in the two groups. Similarly, age, BMI, and length of stay, showed no significant differences either qualitatively or statistically (Table I ). The mean ASA score was 2.2 for both groups, indicating that most patients had few comorbidities. Infectious complications. The rate of infection in the injected group was disturbing, with four cases of deep infection after THA. These contributed to an overall rate of revision of 12.5% (5 of 40) in this group compared with 1.02% (10 of 979) of failed primary THAs at our hospital over the same period. These latter figures exclude patients whose primary THA had been performed either elsewhere or at our hospital before the creation of the database. The injection group had significantly more infectious complications than the other group. Overall, the rate of established infection and/or tests querying possible infection, was 30% (12 of 40) in the injected group compared with 7.5% (3 of 40) in those who had not received an injection. There were no deep infections in the latter group (Fisher's exact one-sided test, p = 0.01). The deep infections in the injected group were caused by Streptococcus viridans, Staphylococcus aureus, Acinetobacter lwoffi , 18 and a septic haematoma which was aspirated for purulent fluid in a patient on empirical antibiotics followed by surgical exploration.
Because the injected group was a sample of an entire cohort of such patients and the matched control group were only 40 of 1019 (979 + 40) primary THAs carried out at our hospital, the high accuracy of the manual chart reviews in the two matched groups was obtained at the peril of potentially undersampling the database (40 of 1019 = 3.9%). Conversely, the database would not be expected to be as accurate as a manual review of the entire patient records, although the high numbers gave a better sampling of the overall pool. For these reasons, as well as the crosssectional nature of the periods of follow-up, the rate of revision was presented as a Kaplan-Meier survival function (Fig. 1 ) which provides a robust context for the findings. Comparing the three Kaplan-Meier plots, the log-rank sta- tistic was 32.89 (p < 0.0001), with survivorship extrapolated out to 53 months as follows. In the whole database, the control and the injected groups, the mean ± 95% CIs for survivorship for 50 months were 0.987 ± 0.004, 0.975 ± 0.020, and 0.831 ± 0.064, respectively, and the crude revision rates, without hazard analysis, were 1.02% (10 of 979), 2.5% (1 of 40) and 12.5% (5 of 40) respectively (Table II) . Neither the total number of injections before THA nor the time interval between the injection and the operation differed between the groups (Table II) . However, for the particular measures documented in Table II , our study was underpowered.
Discussion
This study has the inherent limitations of any retrospective review. However, the hip scores and follow-up visits were performed prospectively. The delineation into cohorts and the review of the records were undertaken by one individual retrospectively and separately from patient care. The outcome measures, such as infection and revision surgery, were selected because they were likely to be well documented in hospital records. Some selection bias may have been introduced since the choice of candidates for injections was by multiple surgeons, rheumatologists and other practitioners. Personality, associated spinal problems or other factors, may bias a medical practitioner towards or against injection of the hip before surgery. However, there were clear radiological findings of osteoarthritis in all patients, except in one with mild disease, which suggests that such bias was minimal.
We initially anticipated that our study should be a pilot for a prospective assessment of the value of injection into the hip. However, when the high rate of subsequent infection after arthroplasty became apparent, a prospective study was judged to be both unnecessary and harmful. Reviews from other centres, or a multicentre retrospective review, would shed more light on these issues, since confounding problems at a single centre would theoretically be reduced by multicentre participation. It would also allow further statistical power, even if multiple sub-groups were to be analysed. While there were no demonstrable deep infections occurring immediately after injection, the study does show clear findings of both subjective and objective problems following subsequent arthroplasty.
In the 1995 guidelines of the American College of Rheumatology (ACR), injection with steroid was discussed as an option in the management of osteoarthritis in both the hip and the knee. It was noted then that its efficacy in patients with osteoarthritis of the hip had not been studied. Further comment was made that multiple injections into joints may cause progressive damage to the articular cartilage. 19 In subsequent correspondence, it was noted that the benefits of an injection into the hip were often short-lived and raised the question as to whether the procedure was worthwhile. 2 Creamer's review 20 emphasised that there was limited evidence either for or against injection, and that much of the relevant literature concerned experimental work in which the response may be different. 21 More recent updates to the 1995 ACR guidelines 22 summarised newer information in multiple areas of the treatment of osteoarthritis. However, these guidelines addressed osteoarthritis of the knee treated by viscosupplementation or injection of steroid, not the hip.
Findings such as ours may not have been recorded previously since the number of patients undergoing THA who have previously had a steroid injection into the joint is small, being about 4% of the database in our study. An injection may have been made before referral for surgery which may lessen the possibility of establishing a link Kaplan-Meier survivorship analysis, with failures being defined as revision hip surgery for any reason, including deep hip sepsis. The septic haematoma (case 24) was included as a revision in the injection group at 0.5 months, despite retention of the components since this is our practice for early infection of a well-seated THA. between the injection and an infected THA. However, our data do highlight significant problems with THA after steroid injection. Despite the moderate size of our study the complications in the injection group were exceptional with 30% having some form of sepsis or work up for sepsis of the hip, a rate which was four times higher than that of the control group. Established deep infection which required revision occurred in 10% of the injection group compared with none in the group not receiving an injection. The overall rate of revision for the injection group was 12.5% compared with 1.02% of 979 THAs carried out at our hospital during the same period. We do not know which component of the injection procedure may be culpable, be it the arthrography dye, the steroid itself or its depot vehicle, contamination of the local anaesthetic, the invasiveness of a needle through prepared skin, or any breech of sterile technique by the radiologist. However, the records which we reviewed and discussions with the radiology department, suggest strong attention to aseptic technique by the interventional radiologists.
23,24
There is currently no evidence as to the value of injection of steroid in osteoarthritis of the hip. The potential dangers indicated by our study suggest that in patients who are likely to be candidates for THA the injection of intra-articular steroid into the hip is contraindicated.
Supplementary material
A table showing the outcome and tests for infection in the injected and control groups post-operatively is available with the electronic version of this article on our website at www.jbjs.org.uk
